Chronic forced use of the non-dominant left hand yields substantial improvements in the precision and quality of writing and drawing. These changes may arise from increased access by the non-dominant (right) hemisphere to dominant (left) hemisphere mechanisms specialized for end-point precision control. To evaluate this prediction, 22 healthy right-handed adults underwent resting state functional connectivity (FC) MRI scans before and after 10 days of training on a left hand precision drawing task. 89% of participants significantly improved left hand speed, accuracy, and smoothness. Smoothness gains were specific to the trained left hand and persistent: 6 months after training, 71% of participants exhibited above-baseline movement smoothness. Contrary to expectations, we found no evidence of increased FC between right and left hemisphere hand areas. Instead, training-related improvements in left hand movement smoothness were associated with increased FC between both sensorimotor hand areas and a left-lateralized parieto-prefrontal network implicated in manual praxis. By contrast, skill retention at 6 months was predicted by changes including decreased FC between the representation of the trained left hand and bilateral sensorimotor, parietal, and premotor cortices, possibly reflecting consolidation and a disengagement of early learning processes. These data indicate that modest amounts of training ( o200 min total) can induce substantial, persistent improvements the precision and quality of nondominant hand control in healthy adults, supported by strengthened connectivity between bilateral sensorimotor hand areas and a left-lateralized parieto-prefrontal praxis network.
Introduction
Some 90% of humans show a strong preference for use of the right hand in tasks that involve high levels of end-point precision (e.g. writing and drawing), which may reflect an endogenous specialization of the human left hemisphere for controlling the dynamics underlying limb trajectory (Coren and Porac, 1977; Geschwind et al., 2002; Sainburg, 2002; Shabbott and Sainburg, 2008) . Remarkably, the extent to which this performance asymmetry can be altered through training remains uncertain. Apart from its basic relevance, this issue has clinical significance because many thousands of individuals are forced to rely primarily on their non-dominant hands (NDH) as a result of unilateral limb or brain injury (Larsen and Lauritsen, 1993; Nakayama et al., 1994) . Notably, some 20-30% of hemiplegic stroke survivors never regain levels of dominant hand (DH) control suitable for tasks of daily life that demand high levels of precision (Heller et al., 1987; Sunderland et al., 1989) .
Dominant hand amputees come to perform precision drawing and writing tasks with their NDHs at very high levels, possibly as a result of chronic forced use (Philip and Frey, 2014; Yancosek and Mullineaux, 2011) . This compensation appears to involve greater recruitment of cerebellar and cortical structures including the territory formerly devoted to the amputated DH. Importantly, NDH performance was associated with increased activity within this former hand territory. This may reflect increased interhemispheric connectivity between the NDH representations and the DH representation that is specialized for precision control (Philip and Frey, 2014) . However, because unilateral deafferentation induces functional changes in both cerebral hemispheres (Bogdanov et al., 2012; Calford and Tweedale, 1990; Pawela et al., 2010) , it remains uncertain whether these results with amputees generalize to healthy adults, or other patient populations.
By contrast, NDH training studies involving healthy adults have tended to emphasize tasks that place few demands on the Contents lists available at ScienceDirect journal homepage: www.elsevier.com/locate/neuropsychologia
